© 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



II 

0 414 554 A2 



© 



© Application number: 90309286.4 
© Date of filing: 23.08.90 



EUROPEAN PATENT APPLICATION 

© Int. Ci. 5 : B29D 30/00 



© Priority: 24.08.89 JP 217979/89 
24.08.89 JP 217980/89 

@ Date of publication of application: 
27.02.91 Bulletin 91/09 

© Designated Contracting States: 
DE ES FR GB IT 

© Applicant: Bridgestone Corporation 
10-1, Kyobashi 1-Chome Chuo-Ku 
Tokyo 104(JP) 

© Inventor: Fukamachi, Yoshihiro, c/o Technical 
Center 

Bridgestone, Corp., 1-1, Ogawahigashi-cho 



3-chome 

Kodaira City, Tokyo(JP) 

Inventor: Tada, Shigeru, c/o Technical Center 
Bridgestone, Corp., 1-1, Ogawahigashi-cho 
3-chome 

Kodaira City, Tokyo(JP) 

Inventor: Okuyama, Koji, c/o Technical Center 
Bridgestone, Corp., 1-1, Ogawahigashi-cho 
3-chome 

Kodaira City, Tokyo(JP) 

© Representative: Lawson, David Glynne et al 
MARKS & CLERK 57-60 Lincoln's inn Fields 
London WC2A 3LS(GB) 



© Tire building method and apparatus. 



CM 
< 

U> 

m 
5 



© An apparatus for building tires includes belt ply 
supply devices 1, 2, first and second tread supply 
devices 3, 4, first and second band forming drums 
26, 27 rotatable and expansive and contractible, a 
taking-out device 162 for removing formed bands 
from the band forming drums alternately, a first 
moving device 12 for successively moving the first 
forming drum 26 to the supply positions of the 
resepctive belt ply supply devices and the first tread 
supply device 3 and a taking-out position of the 
taking-out device to successively wind belt plies V1 , 
V2. and a tread T around the first band forming 
drum 26 and to remove a formed band from the first 

FIG., 




band forming drums and a second moving device 1 3 
for successively moving the second band forming 
drum 27 to the supply positions of the respective 
belt ply supply devices and the second tread supply 
device 4 and the taking-out position of the taking-out 
device to successively wind belt plies and a tread 
around the second band forming drum 27 and to 
remove a formed band from the second band for- 
ming drum. The apparatus is operated so that the 
winding of the belt plies and the tread around one 
band forming drum and the removal of the band 
from the other band forming drum are performed 
simultaneously. 
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TIRE BUILDING METHOD AND APPARATUS 



Tn.s invention relates to a method of, and an 
apparatus for building green tires by forming a 
band consisting of belt plies and a tread and then 
combining the formed band with a green case to 
form a green tire, and more particularly to a trans- - 
fer apparatus for transferring cylindrical members * 
such as belts, tread bands and the like in tire 
producing processes from one forming drum to 
another forming drum. 

Tire building apparatuses for building green k 
tores have been known. For example, there is 
known one type of apparatus which includes one 
band forming drum, a plurality of belt ply supply 
means arranged one above the other on one side 
of the band forming drum for supplying belt plies 75 
of Afferent kinds, and one tread supply means 
arranged above the belt ply supply means for 
supplymg treads to the band forming drum The 
apparatus further includes one taking-out means for 
removing from the band forming drum a band 20 
formed by successively winding the belt plies and 
a tread supplied to the band forming drum and for 
tansfernng the removed band, and a tire forming 
drum on which a green case is combined with the 
band transferred by the taking-out means to form a 25 
green tire. 

In forming a green tire by the use of such an 
apparatus, first the belt plies of the different kinds 
are successively supplied from the belt ply supply 
means onto the band forming drum, while rt is 30 
being rotated so that the belt plies are wound 
around the band forming drum. Thereafter, the 
tread ,s supplied from the tread supply means and 
wound over the belt plies on the band forming 
drum to form a band. The formed band is then 35 
removed from the band forming drum by means of 
the taking-out means and transferred to the tire 
forming drum. In this case, as a green case has 
been previously fitted on the tire forming drum the 
green case and the band are combined on the' tire < 0 
forming drum to form a green tire. 

With such method and apparatus for building 
hres as one set of belt ply supply means and one 
read supply means are arranged for one band 
forming drum, there is a problem in that the ap- <5 
paratus is complicated in construction and large- 



Transfer apparatuses for transferring cylindrical 
members between expansible and contractible for- 
ming drums have been known. For example, there « 
has been a transfer apparatus which includes rails 
arranged between both the forming drums, and a 
transfer member having a ring member on its up- 
per portion and slidably movable on the rails to- 
ward and away from the forming drums. The ring 



member has a chuck capable of expanding and 
contract.ng to grasp the cylindrical member on its 
outside, in transferring the cylindrical member with 
such a transfer apparatus, first the transfer member 
is moved toward one forming drum so that the ring 
member ,s loosely fitted on the forming drum 
Thereafter, the chuck is contracted to reduce *s 
S r ri SO cylindrical member on the 

forming drum ,s grasped on its outside by the 

reduce TV*" ^ ^ ^ '* «L 
i^nZ ' tS H d,ameter and »» transfer member is 
hen moved toward the other forming drum so that 
the r,ng member is loosely fitted on the forming 
drum. The other forming drum is then expanded to 
mcrease it diameter to support the cylindrical 
member on ,ts inside, while the chuck is expanded 
m e mbr? h ''V iamete ' to re 'ease the cylindrical 
berT™ i ? y : ransferrin 9 »» cylindrical mem- 
drum member t0 the other f ™9 

r^ UOt ! 3 ?" Sfer apparatus ™kes it possible to 
readily transfer cylindrical members in the case 
wherein the forming drums are coaxial with each 
other or there is no obstruction between the for- 
ming drums. However, in the event that for exam- 
P e the forming drums are not coaxial with each 

w th 3X63 °J^ e f0rmin9 drum *» in P^lel 
with but spaced from each other or any stationary 

drums, the m.d portions of the rails are necessarily 
curved ,n a complicated manner in order to accom- 
plish the transfer of the relevant member between 
he formmg drums. As a result, however, the heavy 

£22 mem must be moved a,0 "9 the 

pbcated passage so that the entire installation be- 
comes bulky and the transfer of the member takes 
much time to lower the operation efficiency 

It is a primary object of the invention to provide 
an improved method and an apparatus for building 

lh' ? makeS ** POSSib ' e t0 form ba "<* with 
high efficiency and which is simple in construction 
and small-sized. 

nf h ,n .H rder t0 accom P ,ish th '"s object, the method 
o bu,ld.ng tires according to the invention com- 
pnses: a first belt ply winding step of successively 
winding belt plies supplied from a plurality of tel 

drum, while the first band forming drum is succes 
s,vely moved to the supply positions of the belt ply 

TrrL m T S ' a S6COnd b6,t Plv windin 9 step of 
successively winding belt pfi es SU p p(ied from the 

belt ply supply means around a second band for- 

m,ng drum, while the second band forming drum is 

succes^,ve.y moved to the supply positions of the 

belt ply supply means; a first tread winding step of 
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winding a tread supplied from first tread supply 
means around the belt plies wound on the first 
band forming drum to form a band by moving the 
first band forming drum to a supply position of the 
first tread supply means; a second tread winding 
step of winding a tread supplied from second tread 
supply means around the belt plies wound on the 
second band forming drum to form a band by 
moving the second band forming drum to a supply 
position of the second tread supply means; a first 
band taking-out step of removing the formed band 
from the first band forming drum; and a second 
band taking-out step of removing the formed band 
from the second band forming drum; the first belt 
ply winding and first tread winding steps and the 
second band taking-out step being performed si- 
multaneously, and the second belt ply winding and 
second tread winding steps and the first band 
taking-out step being performed simultaneously. 

In another aspect, the apparatus for building 
tires according to the invention comprises a plural- 
ity of belt ply supply means for supplying belt 
plies, respectively; first and second tread supply 
means for supplying treads, respectively; first and 
second band forming drums rotatahle and expan- 
sible to increase diameters and contractible to de- 
crease diameters; taking-out means for alternately 
removing formed bands from the first and second 
band forming drums; first moving means for suc- 
cessively moving the first band forming drum to 
the supply positions of the respective belt ply sup- 
ply means, a supply position of the first tread 
supply means and a taking-out position of the 
taking-out means to successively wind belt plies 
supplied from said belt ply supply means and a 
tread supplied from said first tread supply means 
one over the other around the first band forming 
drum at the respective supply positions and to 
remove a formed band from the first band forming 
drum; and second moving means for successively 
moving the second band forming drum to the sup- 
ply positions of the respective belt ply supply 
means, a supply position of the second tread sup- 
ply means and the taking-out position of the taking- 
out means to successively wind belt plies supplied 
from said belt ply supply means and a tread sup- 
plied from said second tread supply means one 
over the other around the second band forming 
drum at the respective supply positions and to 
remove a formed band from the second band for- 
ming drum; the apparatus being so operated that 
winding the belt plies and the tread around the first 
band forming drum and removing the band from 
the second band forming drum are performed si- 
multaneously and winding the belt plies and the 
tread around the second band forming drum and 
removing the band from the first band forming 
drum are performed simultaneously. 
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It is now assumed that the first band forming 
drum does not have any tire member wound 
therearound, while the second band forming drum 
has a band which has been formed thereon. The 

s first moving means is then actuated to move the 
first band forming drum to the supply positions of 
the respective belt ply supply means where belt 
plies of different kinds supplied from the belt ply 
supply means are successively wound around the 

io first band forming drum. Subsequently, the first 
band forming drum is moved by means of the first 
moving means to the supply position of the first 
tread supply means where a tread supplied from 
the first tread supply means is wound over the belt 

is plies on the first band forming drum to form a 
band. 

On the other hand, the second band forming 
drum is moved by means of the second moving 
means to the taking-out position where the formed 

20 band is removed from the second band forming 
drum by means of the taking-out means. As a 
result, the second band forming drum does not 
have any band. The formation of the band by 
winding the belt plies and the tread at the first 

25 band forming drum is performed simultaneously 
with the taking-out of the formed band at the sec- 
ond band forming drum. 

Thereafter, the second moving means is ac- 
tuated to move the second band forming drum to 

30 the supply positions of the belt ply supply means 
the same as those above described where belt 
plies of different kinds supplied from the belt ply 
supply means are successively wound around the 
second band forming drum. Subsequently, the sec- 

35 ond band forming drum is moved to the supply 
position of the second tread supply means by 
means of the second moving means where a tread 
supplied from the second tread supply means is 
wound over the belt plies on the second band 

40 forming drum. 

On the other hand, the first band forming drum 
is moved to the taking-out position by means of the 
first moving means where the formed band is re- 
moved from the first band forming drum by means 

45 of the taking-out means. As a result, the first band 
forming drum does not have any tire member. 
Moreover, the formation of the band by winding the 
belt plies and the tread at the second band forming 
drum is performed simultaneously with the taking- 

50 out of the formed band at the first band forming 
drum. 

As described above, the operation of forming 
the band at the first band forming drum is per- 
formed simultaneously with the operation of taking- 
55 out the formed band from the second forming drum 
and the operation of forming the band at the sec- 
ond band forming drum is performed simultaneous- 
ly with the operation of taking-out the formed band 
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from the first band forming drum. In this case, the 
word "simultaneously" includes of course the case 
wherein cycle times of the two operations are sub- 
stantially equal and starting and finishing of the two 
operations are substantially at the same time, and 
further includes the case wherein the cycle times 
of the two operations are different and any opera- 
tion starts or finishes earlier than the other opera- 
tion does. That is. the word in question refers to a 
period during which to proceed both the operations 
at the same time. 

Thereafter, the cycles are repeated to form 
bands in succession, and the formed bands are 
alternately taken out from the first and second 
band forming drums. In the invention, the numer- 
ous belt ply supply means are common to the two 
band forming drums in this manner so that the 
construction of the entire apparatus is simplified 
and small-sized. Moreover, exchange of plies can 
be easily effected when sizes of tire are changed. 

Furthermore, even if any one of the band for- 
ming drums and the tread supply means encoun- 
ters failure or troubles, the remaining band forming 
drum and tread supply means can continue the 
band forming operations without being affected by 
such troubles. Consequently, there is no need for 
stopping the entire apparatus owing to the trouble 
of part of the apparatus. Although it may be consid- 
ered to cause loss time in the case that the belt ply 
supply means are commonly used in the invention, 
the winding of the belt plies and the tread and 
taking-out of the band are simultaneously per- 
formed so that loss time can be prevented as 
effectively as possible without lowering the produc- 
tion efficiency. 

Moreover, as the cycle time of the band for- 
ming and taking-out operations is about half of the 
cycle time of the green tire forming by combining 
the band and the green case, it is advantageous 
that one tire forming drum is commonly provided 
for the two band forming drums, and formed bands 
are alternately taken out of the first and second 
band forming drums by means of the taking-out 
means and are transferred to the tire forming drum. 

Furthermore, with the taking-out means accord- 
ing to the invention, even if the band forming 
drums and the tire forming drum are not coaxial or 
there is any obstruction between these forming 
drums, the bands can be transferred between the 
drums with high efficiency, keeping the accuracy of 
the bands, notwithstanding the small-sized and 
simply constructed apparatus according to the in- 
vention. 

Moreover, the apparatus for building tires ac- 
cording to the invention comprises first and second 
band forming drums for successively winding belts 
and treads thereon to form bands, respectively, 
taking-out means for alternately removing formed 



bands from the first and second band forming 
drums and transferring the removed bands to a tire 
forming drum on which the band and a green case 
are combined to form a green tire. With this ar- 
s rangement. it is possible to operate both the band 
forming drums having a long forming cycle time 
and the tire forming drum having a short forming 
cycle time with high efficiency or with less loss 
time. Further, even if any one of the band forming 
w drums encounters failures or troubles, the operation 
can be continued without stopping the entire ap- 
paratus. 

It is another object of the invention to provide a 
transfer apparatus capable of transferring cylindri- 
'5 cal members between forming drums with high 
efficrency. keeping the accuracy of the members 
notwithstanding the small-sized and simply con- 
structed apparatus and even if the forming drums 
are not coaxial with each other or there is any 
20 obstruction between the forming drums. 

In order to accomplish this object, the invention 
provides an apparatus for transferring cylindrical 
members from one forming drum to the other for- 
ming drum, these forming drums expansible to 
25 increase diameters and contractible to decrease 
the diameters, which apparatus comprises: one 
frame base movable toward and away from the one 
forming drum; the other frame base movable to- 
ward and away from the other forming drum; an- 
30 nular members being able to be arranged on said 
frame bases and having chucks, respectively; each 
of said chucks expansible and contractible by re- 
ceiving driving power from the frame base upon 
being arranged thereon to grasp a cylindrical mem- 
35 ber on its outside and being able to grasp the 
cylindrical member even upon being removed from 
the frame base; and a transfer mechanism pro- 
vided between the one and other frame bases for 
transferring the annular member grasping the cylin- 
40 drical member from the first frame base to the 
other frame base and transferring the annular 
member having no cylindrical member from the 
other frame base to the one frame base. 

With this arrangement, when a cylindrical 
is member is transferred from one forming drum to 
the other forming drum, first the annular member is 
arranged on one frame base. The one frame base 
having the annular member thereon and the one 
forming drum are moved toward each other so that 
so the annular member is loosely fitted on the forming 
drum. Thereafter, the chuck is contracted to de- 
crease its diameter by means of driving power 
from the frame base so that the cylindrical member 
on the one forming drum is grasped on its outside 
55 by the chuck. At this time, the one forming drum is 
contracted to decrease its diameter so as to trans- 
fer the cylindrical member from the forming drum 
to the annular member. Thereafter, the one frame 
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base, the annular member and the cylindrical 
member are moved away from the one forming 
drum. After the annular member grasping the cylin- 
drical member is removed from the one frame 
base by means of the transfer mechanism, the 
annular member is transferred to the other frame 
base and arranged thereon. 

When the annular member is transferred by the 
transfer mechanism, the annular member is dis- 
engaged from any of the frame bases. Therefore, it 
may be considered that without supply of driving 
force from the frame bases, the chuck expands to 
release the cylindrical member. However, such a 
release of the cylindrical member is completely 
prevented, because the chuck is kept to grasp the 
cylindrical member even if the annular member is 
disengaged from the frame base. 

Thereafter, the other frame base, the annular 
member and the cylindrical member are moved 
toward the other forming drum so that the cylin- 
drical member and the annular member are loosely 
fitted on the other forming drum. The other forming 
drum is then expanded to increase its diameter and 
the chuck of the annular member is expanded to 
increase its diameter by driving force from the 
other frame base so that the cylindrical member is 
transferred from the annular member to the other 
forming drum. In order to transfer a cylindrical 
member, the small-sized and light weight annular 
member having only a function of grasping a cylin- 
drical member is removed from the one frame 
base and transferred to the other frame base in this 
manner according to the invention. Therefore, the 
cylindrical member is smoothly transferred even if 
both the forming drums are not coaxial or there is 
any obstruction therebetween. 

The invention will be more fully understood by 
referring to the following detailed specification and 
the appended claims taken in connection with the 
accompanying drawings. 

Fig. 1 is a plan view schematically illustrating an 
entire apparatus according to one embodiment 
of the invention; 

Fig. 2 is a plan view illustrating the proximity of 

first and second band forming drums of the 

apparatus shown in Fig. 1 ; 

Fig. 3 is a front elevation of those shown in Fig. 

2: 

Fig. 4 is a plan view illustrating an upper surface 
of a frame base used in the apparatus viewed in 
a direction of arrows IV ; 

Fig. 5 is a partial sectional view taken along the 
line V-V in Fig. 4; 

Fig. 6 is a front elevation of an annular member 
used in the apparatus; 

Fig. 7 is a side view of the annular member 
shown in Fig. 6; 

Fig. 8 is a bottom plan view illustrating a bottom 



surface of the frame base viewed in a direction 
of arrows VIII in Fig. 6; 

Fig. 9 is a partial sectional view taken along the 
line IX-IX in Fig. 8; 
5 Fig. 10 is a front elevation illustrating the prox- 

imity of a tire forming drum used in the appara- 
tus; 

Fig. 11 is a side view similar to Fig. 10; 
Fig. 12 is a plan view illustrating an upper sur- 
io face of another frame base used in the appara- 
tus viewed in a direction of arrows XII in Fig. 10; 
Fig. 13 is a partial sectional view taken along the 
line XIII- XIII in Fig. 12; 

Fig. 14 is a side view illustrating the proximity of 
75 a third frame base used in the apparatus; 

Fig. 15 is a plan view illustrating a transfer 

mechanism used in the apparatus; 

Fig. 16 is a front elevation of the mechanism 

shown in Fig. 15; 
20 Fig. 17 is a side view of the mechanism shown 

in Fig. 15; 

Fig. 18 is a sectional view taken along the line 
XVII -XVII in Fig. 15; 

Fig. 19 is a view illustrating the partially re- 
25 moved mechanism viewed in a direction of ar- 
rows XIX in Fig. 18; and 

Fig. 20 is a view illustrating the mechanism 
viewed in a direction of arrows XX in Fig. 19. 
Referring to Figs. 1 . 2 and 3, a plurality of belt 

30 ply supply means 1 and 2 (two in this embodiment) 
are arranged extending in traverse directions in 
parallel with each other and spaced a predeter- 
mined distance L in their width directions from 
each other. The "traverse" direction as used herein 

35 refers to the direction from an upper portion to a 
lower portion or from the lower portion to the upper 
portion in the drawing, Fig. 1 illustrating the appara- 
tus in a plan view. On the other hand, the 
"longitudinal" direction refers to the direction per- 

40 pendicular to the traverse direction. 

Belt plies V1 and V2 of different kinds, for 
example, different in inclination angle of reinforcing 
cords are supplied from these belt ply supply 
means 1 and 2 from rearward to forward positions 

45 or from the upper 'to the center portion of the 
drawing. Fig. 1. The word "rearward" as used 
herein means a side of the upper portion of the 
drawing, Fig. 1 and the word "forward" means a 
side of the lower portion of Fig. 1 . On outer or left 

so side of the belt ply supply means 1 viewed in Fig. 
1 is arranged a first tread supply means 3 extend- 
ing in parallel with and spaced twice the predeter- 
mined distance L from the belt ply supply means 
1. 

55 On the other hand, on outer or right side of the 

belt ply supply means 2 is arranged a second 
tread supply means 4 extending in parallel with and 
spaced twice the predetermined distance L from 
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the belt ply supply means 2. Treads T of the same 
or different kinds are supplied from these first and 
second tread supply means 3 and 4 from rearward 
to rorward positions. Moreover, these belt ply sup- 
ply means 1 and 2 and first and second tread 
supply means 3 and 4 are arranged substantially in 
the same horizontal plane. 

A horizontal base 8 is arranged extending in a 
longitudinal direction perpendicular to the extend- 
ing Erections of the belt ply supply means 1 and 2 
and immediately forward of the belt ply supply 
means 1 and 2 and the first and second tread 
supply means 3 and 4. A pair of rails 9 are ar- 
ranged on and extending straight along the ho.i- 
zontal base 8. First and second rectangular trolleys 

12 and 13 are arranged on the pair of rails 9 
through a plurality of slide bearings 14 and which 
are mounted on undersides of the trolleys 12 and 

13 and slidably engaging the rails 9. 
Rodless cylinders 16 and 17 are mounted on 

and extending along the base 8. The first and 
second trolleys 12 and 13 are connected to mov- 
able blocks (not shown) of the rodless cylinders 16 
and 17. As a result, when the rodless cylinders 16 
and 17 are actuated, the first and second trolleys 
12 and 13 are moved straight and guided by the 
ra.ls 9 ,n a horizontal plane immediately forward of 
the belt ply supply means 1 and 2 and the first and 
second tread supply means 3 and 4 in directions 
perpendicular to those of the belt ply supply means 
1 and 2 and the first and second tread supply 
means 3 and 4. In this case, movable distances of 
the f.rst and second trolleys 12 and 13 caused by 
the rodless cylinders 16 and 17 are twice the 
predetermined distance L. 

On upper surfaces of the first and second 
trolleys 12 and 13 in Fig. 3. respectively, are ar- 
ranged pairs of rails 18 and 19 with which are 
sfidably engaged slide bearings 22 and 23 support- 
ing thereon first and second band forming units 20 
and 21, respectively. The first and second band 
forming units include first and second driving 
means 24 and 25 and first and second band for- 
ming drums 26 and 27 extending from the driving 
means toward each other or onto an inner side of 
he driving means 24 and 25, respectively. These 
first and second band forming drums 26 and 27 are 
expansible to increase diameters and contractible 
to decrease diameters and relatively driven about 
their axes by the first and second driving means 24 
and 25, respectively. 

The first and second trolleys 12 and 13 are 
provided with cylinders 28 and 29 mounted there- 
on, respectively, which are in parallel with the rails 
16 and 19 and have piston rods (not shown) con- 
nected to the first and second band forming units 
20 and 21. respectively. As a result, when the 
cylinders 28 and 29 are actuated, the first and 



second band forming units 26 and 27 are moved 
straight in a horizontal plane guided by the rails 18 
and 19 immediately forward of the belt ply supply 
means 1 and 2 and the first and second tread 
5 supply means 3 and 4 and in directions perpen- 
dicular to these means 1. 2. 3 and 4. Movatle 

IT™* no* 6 firSt 3nd S6C0nd band 
units 26 and 27 with the aid of the cylinders 28 and 

As a result, when the first trolley 12 has been 
moved to the right limit position and the first driv- 

oSZT > haS b6en m ° ved to the ,e « «m« 
rs £1 , w Y f tUatH19 m& r0d,ess 16 and 

'5 the cylinder 28. the first band forming drum 26 just 

a m a L a , $UPPly P ° Siti0n A Mediately forward 
o the belt ply supply means 1. Moreover, when the 
first trolley 12 and the first driving means 24 have 

20 thr fi rrrv? ether to the ri9ht nmit »*»■««*■ 

20 the f rst band forming drum 26 just arrives at a 
supply position B immediately forward of the belt 
ply supply means 2. Further, when the first trolley 
12 and the first driving means 24 have been moved 
together to the left limit positions, the first band 

immediately forward of the first tread supply means 

Lf"n > er T re r Wh6n the firSt btiH °y 12 "as been 
moved to the left limit position and the first drivinq 

30 r Ban l 2 t b6en moved to the riaht '™it post 
» ion. the first band forming drum 26 just arrives at a 
taking-out position D spaced the distance L from 
he supply positions A and C. respectively, or posi- 
tioned intermediate the supply positions A and C 

35 fhrm r ° d ^ ° ylinder 16 and the c V ,inde r 28 
35 form as a whole first moving means 30 for succes- 
sively moving the first band forming drum 26 to the 
supply positions A and B of the belt ply supply 

the a firVt an h 2 t0 the 16 SUpP 'y posi «° n C of 
*n ™ J? SUPP ' y means 3 and the taking-out 

belt pl.es V1 and V2 supplied from the belt ply 
supply means 1 and 2. respectively, are succes- 

45 fro fh * SUPP ' y P0Siti ° n C ' a T ^PPfied 
« from the first tread supply means 3 is further 
wound around the bett plies V1 and V2 on the first 
band forming drum 26 to form a band U as a 
mn" " Ca 'r ember - At the taki "9- out P^ition D, 

so ^ band U iS rem ° Ved from * e 

50 first band forming drum 26. 

On the other hand, when the second trolley 13 

and the second driving means 25 have been 

" Z ' to9ether to ,eft limit Potions by actuating 

55 second band forming drum 27 just arrives at the 
supply p OS it ion A . Moreover when secQnd 

ley 13 has been moved to the left limit position and 
the second dnvmg means 25 has been moved to 
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the right limit position, the second band forming 
drum 27 just arrives at the supply position B. 
Further, when the second trolley 13 and the second 
driving means 25 have been moved together to the 
right limit positions, the second band forming drum 
27 just arrives at a supply position E immediately 
forward of the second tread supply means 4. Fur- 
thermore, when the second trolley 13 has been 
moved to the right limit position and the second 
driving means 25 has been moved to the left limit 
position, the second band forming drum 27 just 
arrives at a taking-out position F spaced the dis- 
tance L from the supply positions B and E, respec- 
tively, or intermediate the supply positions B and 
E- ,5 

The rodless cylinder 17 and the cylinder 29 
form as a whole second moving means 31 for 
successively moving the second band forming 
drum 27 to the supply positions A and B of the belt 
ply supply means 1 and 2 and to the supply 20 
position E of the second tread supply means 4 and 
the taking-out position F. At the supply positions A 
and B, belt plies V1 and V 2 supplied from the belt 
ply supply means 1 and 2 are successively wound 
around the second band forming drum 27. At the 25 
supply position E, a tread T supplied from the 
second tread supply means 4 is further wound 
around the belt plies V1 and V2 on the second 
band forming drum 27 to form a band U as a 
cylindrical member. Further, at the taking-out posi- 30 
tion F, the formed band U is removed from the 
second band forming drum 27. 

First and second frame bases 37 and 38 are 
fixed to inner opposite ends of the first and second 
trolleys 12 and 13. respectively. When the first and 35 
second band forming units 20 and 21 are moved 
on the first and second trolleys 12 and 13 by the 
cylinders 28 and 29, the first and second band 
forming drums 26 and 27 are moved toward and 
away from the first and second frame bases 37 and 40 
38. respectively. Moreover, distances between the 
first frame base 37 and the first band forming drum 
26 moved to the left limit position and between the 
second frame base 38 and the second band for- 
ming drum 27 moved to the right limit position are 45 
equal to the distance L. 

An upper surface 39 of each of the first and 
second frame bases 37 and 38 is rectangular as 
shown in Figs. 4 and 5 and formed at four corners 
with fitting apertures 40 for positioning, each of 50 
which is frustoconical, tapered downwardly or in- 
wardly. The upper surface 39 of each frame base 
37 or 38 is further formed at forward and rearward 
ends with connecting openings 41 to be connected 
to a pressurized air source through hoses and 55 
selector valves (not shown) for driving 
(pneumatically in this embodiment) an annular 
member to be described hereinafter. 



Figs. 6, 7, 8 and 9 illustrate each of the annular 
members 46 comprises a box-shaped framework 
47, an annular body 48 whose lower end is fixed to 
the framework 47 and a cam ring 49 concentric to 
5 and rotatably supported by the annular body 48. 
The annular body 48 is formed with a plurality of 
slits 50 extending in radial directions and spaced 
circumferentially equidistant one relative to the oth- 
er. On the other hand, the cam ring 49 is formed 
to with a plurality of inclined slits 51 spaced circum- 
ferentially equidistant one relative to the other. 

A plurality of chuck segments 52 are supported 
movably in the radial directions by the annular 
body 48 and spaced circumferentially equidistant 
one relative to the other. These chuck segments 52 
are connected to rollers (not shown) inserted in the 
slits 50 and 51. As a result, when the cam ring 49 
is rotated, the chuck segments 52 are moved in the 
radial directions in synchronism with each other so 
that a chuck 53 consisting of the chuck segments 
52 is expanded or contracted to increase or de- 
crease its diameter. 

To the annular body 48 is connected a head 
end of a cylinder 54 having a piston rod 55 whose 
outer end is connected to the cam ring 49. A 
bottom surface 56 of the framework 47 for each of 
the annular members 46 is rectangular similar to 
the upper surface 39 and formed at four corners 
with fitting protrusions 57 which are frustoconical, 
tapered toward their ends and in snugly fitted rela- 
tions with the fitting apertures 40. When the annular 
members 46 are arranged on the first and second 
frame bases 37 and 38, the fitting protrusions 57 
are fitted in the fitting apertures 40 of the first and 
second frame bases 37 and 38, respectively, to 
position the annular members 46 relative to the first 
and second frame bases 37 and 38 with high 
accuracy. 

Moreover, the bottom surface 56 of the frame- 
work 47 is formed in forward and rearward ends 
with connecting openings 58 which are connected 
to the connecting openings 41 through couplers 
(not shown) when the annular member 46 is moun- 
ted on the first or second frame base 37 or 38. 
These connecting openings 58 and the cylinders 
54 are connected to each other through passages 
and hoses (not shown). 

With the connecting openings 41 and 58 being 
connected, pressurized air as driving power is sup- 
plied from the pressurized air source into the cyh 
inder 54 or exhausted from the cylinder 54. By 
supplying or exhausting the pressurized air, the 
chuck 53 is expanded or contracted. When the 
chuck 53 is contracted, the band U as a cylindrical 
member formed on the first or second forming 
drum 26 or 27 can be grasped on its outside by 
the chuck 53. 

A spring 60 as a retaining mechanism is pro- 
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vided in the cylinder 54 for urging the piston 59 
and the piston rod 55 in an extending direction 
(Fig. 6). When the annular member 46 including 
the contracted chuck 53 grasping the band U on its 
outside is removed from the first or second frame 
base 37 or 38 so that the annular member 46 is not 
supplied with pressurized air, the spring 60 serves 
to urge the piston rod 55 and the chuck 53 against 
the band U so as to maintain the chuck in band 
grasping condition, thereby preventing the band U 
from shifting in position or the like in transferring 
the annular member 46. 

Referring to Figs. 1. 10 and 11. there is pro- 
vided a tire forming unit 65 arranged forward of the 
second band forming unit 21 . The tire forming unit 
65 includes driving means 66 and a tire forming 
drum 67 as another forming drum extending from 
the driving means 66 in the left direction viewed in 
Fig. 1. The tire forming drum 67 is rotatable about 
an axis in parallel with the second band forming 
drum 27 and has a bladder 68 (Fig. 10) deformable 
into a toroid shape by the driving means 66. The 
band U and a green case G transferred by a loader 
(not shown) are combined to form a green tire T on 
the tire forming drum 67. 

On the left side of the tire forming unit 65 is 
arranged a base 70 extending in parallel with the 
base 8. On the base 70 are arranged a pair of rails 

71 extending straight along the base 70. A carriage 

72 is arranged slidably on the rails 71 and has 
slide bearings 73 mounted on an underside of the 
carriage 72 and slidably engaging the rails 71. 
Onto the carriage 72 is fixed a third frame base 74 
as a further frame base whose upper surface 75 is 
formed with fitting apertures 76 and connecting 
openings 77 shown in Figs. 12 and 13 similar to 
the fitting apertures 40 and connecting openings 41 
in the frame bases 37 and 38. These connecting 
openings 77 are connected through couplers to 
connecting openings 58 of the annular member 46 
for supplying pressurized air. The annular member 
46 can be arranged on the third frame base 74. 

As shown in Rgs. 11 and 14, brackets 81 are 
fixed to forward and rearward end faces of the third 
frame base 74. respectively. The brackets 81 roc- 
kably support the centers of rocking arms 82 hav- 
ing upper ends to which are fixed pressing pieces 
84 having inclined surfaces 83. Cylinders 85 have 
head ends connected to the carriage 72 and piston 
rods 86 whose rod ends are connected to lower 
ends of the rocking arms 82. When the piston rods 

86 of the cylinders 85 are extended to rock the 
rocking arms 82 into upstanding positions, the in- • 
clined surfaces 83 of the pressing pieces 84 are 
brought into surface contact with inclined surfaces 

87 formed at angles substantially equal to those of 
the inclined surfaces 83 on the framework 47 of the 
annular member 46. Consequently, the annular 



member 46 is locked to the third frame base 74 by 
wedge action of these inclined surfaces. 

In Fig. 10, a rodless cylinder 91 is connected 
to the base 70 and extending therealong. The car- 
5 riage 72 is connected to a movable block (not 
shown) of the rodless cylinder 91. As a result, 
when the rodless cylinder 91 is actuated, the car- 
riage 72 and the third frame base 74 are moved 
straight in a horizontal plane guided by the rails 71 
w along the axis of the tire forming drum 67 toward 
and away from the tire forming drum 67. 

Referring to Figs. 1. 15. 16 and 17. between 
the bases 8 and 70 is arranged a base 96 extend- 
ing in 26 parallel with the base 8. A pair of rails 97 
15 are arranged on the base 96 and extending therea- 
long. A rectangular movable trolley 98 is movable 
on the rails 97 with the aid of a plurality of wheels 
99 mounted on an underside of the trolley 98 and 
rolling contacting the rails 97. A cylinder 103 ex- 
20 tends along the base 96 and has a head end 
connected to the base 96 and a piston rod 104 
whose rod end is connected to the movable trolley 
98. When the cylinder 103 is actuated, the movable 
trolley 98 is moved in a horizontal plane guided by 
25 the straight rails 97 through a distance equal to the 
distance L. 

A pair of transfer assemblies 106 and 107 are 
arranged on the movable trolley 98 and spaced the 
distance L from, each other in the longitudinal direc- 
30 tion and are movable in traverse directions together 
with the annular members 46 grasped thereby. The 
transfer assemblies 106 and 107 are raised and 
lowered by a pair of lift assemblies 108 and 109 
through a some distance, in more detail a distance 

35 slightly longer than the extending distance of the 
fitting protrusions 57. 

The transfer assemblies 106 and 107 have 
rectangular base plates 110. respectively, and the 
lift assemblies 108 and 109 have pairs of eccentric 

40 rods 115 interposed between the these base plates 
110 and the movable trolley 98. These eccentric 
rods 115 horizontally extend in the longitudinal 
directions of the movable trolley 98 and eccentri- 
cally rotate about axes positioned spaced from 

45 sectional centers of the eccentric rods 115. When 
the eccentric rods 115 are rotated, the transfer 
assemblies 106 and 107 are raised or lowered. 

To both ends of the movable trolleys 98 are 
mounted double-acting cylinders 116 having piston 

so rods 117 whose rod ends are provided with racks 
118 fixed thereto. These racks 118 are in mesh 
with pinions 119 secured to the eccentric rods 115. 
^ Consequently, when the cylinders 116 are actu- 
ated, the eccentric rods 115 are rotated. The ec- 

55 centric rods 115, cylinders 116, racks 118 and 
pinions 119 form as a whole the lift assemblies 108 
and 109, respectively. 

As shown in Rgs. 1. 15, 16. 17. 18, 19 and 20, 
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two pairs of brackets 125 are spaced in a longitudi- 
nal direction of the movable trolley 98 and mounted 
thereon. Horizontal rails 126 having U-shaped sec- 
tions and extending in width directions of the mov- 
able trolley 98 are fixed to inner surfaces of each 
pair of the brackets 125 in opposition to each other, 
respectively. Center arms 127 are arranged be- 
tween the rails 126 and extend in parallel therewith. 
Lengths of the center arms 127 are substantially 
equal to a width of the movable trolley 98. 

A plurality of rollers 128 are rotatably sup- 
ported on outer surfaces of the center arms 127 so 
as to be in rolling contact with the rails 126. As a 
result, the center arms 127 are movable guided by 
the rails 126 in a horizontal plane in traverse direc- 
tions. Onto each of the base plates 1 10 is mounted 
a motor 131 with a reduction device whose output 
shaft 132 is provided with an external gear 130 
fixed thereto. Transmission shafts 133 are rotatably 
supported by bearings (not shown) provided on the 
base plate 110. An external gear 134 to be in mesh 
with the external gear 130 is fixed to each of the 
transmission shafts 133. 

A rack 1 35 extending along one of the center 
arms 127 is secured thereto and in mesh with the 
pinion 136 fixed to the transmission shaft 133. As a 
result, when the motor 131 with the reduction de- 
vice is actuated, the center arms 127 are moved in 
the traverse directions. A forward arm 138 is inter- 
posed between each pair of center arms 127 and 
extending therealong and is formed with guide 
grooves 139 extending in a longitudinal direction of 
the forward arm 1 38. 

A plurality of rollers 140 are rotatably sup- 
ported on inner surfaces of the center arms 127 
and are inserted in the guide grooves 139 so as to 
be in rolling contact therewith. A chain 141 has one 
end connected to the center arm 127 and the other 
end connected to the forward arm 138. A mid 
portion of the chain 141 extends around and in 
mesh with a sprocket 142 rotatably supported by a 
shaft 143 which is in turn supported by the center 
arms 127. As a result, when the center arms 127 
are moved, the forward arm 138 is moved guided 
by the guide grooves 139 in the same direction as 
the moved direction of the center arms 127 through 
a distance twice the moved distance of the center 
arms 127. 

Grasping pawls 152 are rotatably supported 
through pins 151 at forward and rearward ends of 
each of the forward arms 138. Each of the forward 
arms 138 is provided with a cylinder 153 whose 
head end is connected to one end of the one 
grasping pawl 152 and rod end of a piston rod 154 
of the cylinder 153 is connected to one end of the 
other grasping pawl 152. As a result, when the 
cylinder 153 is actuated, the grasping pawls 152 
are rotated in synchronism with each other. Each of 



the grasping pawls 152 is formed in the other end 
with a recess 155 for receiving a corner of the 
framework 47 of the annular member 46. When the 
grasping pawls 152 are rotated to insert the cor- 
5 ners of the framework 47 into the recesses 155, the 
annular member 46 is held by the transfer assem- 
blies 106 and 107. 

The base plates 110, the center arms 127, the 
motors 131 with the reduction devices, the forward 
io arms 138, the chains 141. the grasping pawls 152 
and the cylinders 153 form as a whole the transfer 
assemblies 106 and 107. Moreover, the movable 
trolley 98. the transfer assemblies 106 and 107 and 
the lift assemblies 108 and 109 form as a whole a 
is transfer mechanism 161 which is provided between 
the first, second and third frame bases 37, 38 and 
74 for transferring the annular members 46 grasp- 
ing bands U from the first and second frame bases 
37 and 38 to the third frame base 74 or transferring 
20 the annular member 46 having no tire member 
from the third frame base 74 to the first and 
second frame bases 37 and 38. Moreover, the first, 
second and third frame bases 37, 38 and 74 and 
the transfer mechanism 161 form as a whole 
25 taking-out means 162 for removing formed band U 
from the first and second band forming drums 26 
and 27 and transferring them to the tire forming 
drum 67. 

The taking-out means 162 takes formed bands 

30 U out of the first and second band forming drums 
26 and 27, alternately, and transfers the bands U to 
one tire forming drum 67 in this manner. Therefore, 
the first and second band forming drums 26 and 27 
of long forming cycle times and the tire forming 

35 drum 67 of short forming cycle time can be op- 
erated with high efficiency or with less loss time. 
Moreover, even if any one of the band forming 
drums 26 and 27 is failed, the forming operation 
can be continued without stopping the entire ap- 

40 paratus. 

The operation of the apparatus of the above 
embodiment of the invention will be explained 
hereinafter. First, the operations in connection with 
the first and second band forming drums 26 and 27 

45 will be explained. It is now assumed that the first 
band forming drum 26 is positioned at the supply 
position C and does not have plies wound 
therearound. At this time, the second band forming 
drum 27 is positioned at the supply position E and 

so has a formed band U wound therearound. At this 
time, moreover, the annular members 46 are not 
arranged on the first and second frame bases 37 
^ and 38 yet. 

The rodless cylinder 16 is then actuated to 

55 move the first trolley 12 a distance of twice the 
distance L to the right viewed in Fig. 2. Con- 
sequently, the first band forming drum 26 arrives at 
the supply position A immediately forward of the 
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belt ply supply means 1. Belt plies V1 of a pre- 
determined kind are then supplied from the belt ply 
supply means 1 to the first band forming drum 26. 
while the first band forming drum 26 is rotated by 
means of the first driving means 24 so that the 
plies V1 are wound around the first band forming 
drum 26. 

The cylinder 28 is actuated to extend the pis- 
ton rod so that the first band forming drum 26 is 
moved a distance equal to the distance L to the 
right. As a result, the first band forming drum 26 is 
moved to the supply position B immediately for- 
ward of the belt ply supply means 2. Under this 
condition, belt plies V2 of a kind different from that 
of the belt plies V1 are supplied from the belt ply 
supply means 2 to the first band forming drum 26, 
while the first band forming drum 26 is rotated so 
that the belt plies V2 are wound around the first 
band forming drum 26 over the belt plies V1. In 
this manner, the first band forming drum 26 is 
successively moved to the positions A and B of the 
belt ply supply means 1 and 2 by the operation of 
the first moving means 30 so that the belt plies V1 
and V2 different in kind supplied from the belt ply 
supply means 1 and 2 at the supply positions A 
and B are successively wound around the first 
band forming drum 26. 

Thereafter, the rodless cylinder 16 is operated 
to move the first trolley 12 a distance of twice the 
distance L to the left, while at the same time the 
cylinder 28 is operated to move the first band 
forming unit 20 a distance equal to the distance L 
to the left. As a result, the first band forming drum 
26 with the belt plies VI and V2 wound 
therearound is moved from the supply position B to 
the supply position C immediately forward of the 
first tread supply means 3. A tread T is then 
supplied from the first tread supply means 3 to the 
first band forming drum 26 and is further wound 
around the belt plies V1 and V2 on the first band 
forming drum 26. 

On the side of the second band forming drum 
27, the following operation is performed simulta- 
neously with the winding of the belt plies V1 and 
V2 and the tread T onto the first band forming 
drum 26 (forming the band U). First, the annular 
member 46 having no tire member is transferred to 
and arranged onto the second frame base 38 posi- 
tioned at the taking-out position F by means of the 
transfer mechanism 161. At this time, the fitting 
protrusions 57 of the annular member 46 are fitted 
in the fitting apertures 40 of the second frame base 
38 to exactly position the annular member 46 rela- 
tive to the second frame base 38, and the connect- 
ing openings 41 and 58 are connected to each 
other so that the cylinder 54 of the annular member 
46 is ready for receiving pneumatic power as the 
driving force. 



Thereafter, the piston rod of the cylinder 29 is 
extended to move the second band forming unit 21 
to the left viewed in Fig. 1 so as to approach the 
annular member 46 on the second frame base 38. 
5 When the second band forming drum 27 has 
moved the distance L to arrive at the taking-out 
position F, the movement of the second band for- 
ming drum 27 is stopped. At this time, the second 
band forming drum 27 has been loosely fitted in 
jo the annular member 46 and the band U. The selec- 
tor valve is switched over to supply the driving 
force (pneumatic power) into the cylinder 54 of the 
annular member 46 on the second frame base 38 
from the the pressurized air source through the 
75 connecting openings 41 and 58 and the hoses. 

As a result, the piston rod 55 of the cylinder 54 
extends to rotate the cam ring 49 of the annular 
member 46 so that the chuck segments 52 move 
radially inwardly in synchronism with each other to 
20 reduce the diameter of the chuck 53. The reduction 
in diameter of the chuck 53 is stopped when inner 
circumferential surfaces of the chuck segments 52 
abut against an outer circumferential surface of the 
band U. Thereafter, when the second band forming 
25 drum 27 contracts to reduce its diameter, the band 
U is transferred from the second band forming 
drum 27 to the chuck 53 of the annular member 
46. The piston rod of the cylinder 29 is then 
retracted so that the second band forming drum 27 
30 is moved to the right to return to the supply posi- 
tion E. 

Thereafter, the annular member 46 grasping 
the band U on its outside is removed from the 
second frame base 38 by means of the transfer 

35 mechanism 161. In this case, it may be considered 
that because the annular member 46 removed from 
the second frame base 38 could not receive the 
driving force (pneumatic power) therefrom, the di- 
ameter of the chuck 53 is expanded to release the 

40 band U grasped thereby. In this embodiment, how- 
ever, the chuck 53 is urged against the band U 
with the aid of the spring 60 so that the band U is 
kept grasped by the chuck 53. although the annular 
body 46 is removed from the second frame base 

45 38. Therefore, the band U is prevented from being 
released with a great certainty. 

The winding operation of the belt plies V1 and 
V2 and the tread T onto the first band forming 
drum 26 as described above is carried out simulta- 

50 neously with the taking-out operation of the band U 
from the second band forming drum 27 with the aid 
' of the annular member 46. The cycie times of the 
^ winding and taking-out operations are substantially 
equal to each other so that the first and second 

55 forming drums 26 and 27 scarcely cause loss time 
in operation. 

The rodless cylinder 17 is then actuated to 
move the second trolley 13 a distance of twice the 
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distance L to the left, while the cylinder 29 is 
actuated to move the second band forming unit 21 
a distance equal to the distance L to the left. As a 
result, the second band forming drum 27 has been 
moved from the supply position E to the supply 5 
position A. Belt plies V1 are then supplied from the 
belt ply supply means 1 onto the second band 
forming drum 27 and wound therearound, and 
thereafter the cylinder 29 is actuated to move the 
second band forming drum 27 a distance equal to 10 
the distance L to the right. 

As the result, the second band forming drum 
27 has been moved from the supply position A to 
the supply position B. Under this condition, belt 
plies V2 are supplied from the belt ply supply 15 
means 2 onto the second band forming drum 27 
and wound over the belt ply V1 wound thereon. In 
this manner, by the operation of the second mov- 
ing means 31 the second band forming drum 27 is 
successively moved to the first and second supply 20 
positions A and B of the belt ply supply means 1 
and 2, and at the respective supply positions A and 
B the belt plies V1 and V2 different in kind sup- 
plied from the belt ply supply means 1 and 2. 
respectively, are successively wound around the 25 
second band forming drum 27. 

Thereafter, the rodless cylinder 17 is actuated 
to move the second trolley 13 a distance of twice 
the distance L to the right so that the second band 
forming drum 27 is moved from the supply position 30 
B to the supply position E. A tread T is then 
supplied from the second tread supply means 4 to 
the second band forming drum 27, while the sec- 
ond band forming drum 27 is being rotated by the 
second driving means 25 so that the tread T is 35 
further wound around the belt plies V1 and V2 on 
the second band forming drum 27. In this manner, 
a band U is formed around the second band for- 
ming drum 27. 

On the side of the first band forming drum 26, 40 
the following operation is performed simultaneously 
with the winding of the belt plies V1 and V2 and 
the tread T onto the second band forming drum 27 
(forming the band U). First, the annular member 46 
having no tire member is transferred to and ar- 45 
ranged onto the first frame base 37 positioned at 
the taking-out position D by means of the transfer 
mechanism 161. At this time, the fitting protrusions 
57 of the annular member 46 are fitted in the fitting 
apertures 40 of the first frame base 37 to exactly 50 
position the annular member 46 relative to the first 
frame base 37, and the connecting openings 41 
and 58 are connected to each other so that the ^ 
cylinder 54 of the annular member 46 is ready for 
receiving the driving force (pneumatic power). 55 

Thereafter, the piston rod of the cylinder 28 is 
extended to move the first band forming drum 26 a 
distance equal to the distance L to the right so as 



to arrive at the taking-out position D. At this time, 
the first band forming drum 26 has been loosely 
fitted in the annular member 46 and the band U. 
Thereafter, the cylinder 54 of the annular member 
46 is supplied with the pressurized air to contract 
the diameter of the chuck 53 so that the band U is 
grasped on its outside by the chuck 53. Moreover, 
the first band forming drum 26 is contracted to 
reduce its diameter so that the band U is trans- 
ferred from the first band forming drum 26 to the 
annular member 46. The cylinder 28 is then ac- 
tuated to move the first band forming drum 26 a 
distance equal to the distance L to the left so as to 
return the supply position C. 

Thereafter, the annular member 46 grasping 
the band U on its outside is removed from the first 
frame base 37 by means of the transfer mecha- 
nism 161. At this time, the spring 60 keeps the 
chuck 53 grasping the band U. Therefore, the band 
U is not removed from the chuck 53 even if the 
annular member 46 is removed from the first frame 
base 37 in the same manner as above described. 
The winding operation of the belt plies V1 and V2 
and the tread T onto the second band forming 
drum 27 is carried out simultaneously with the 
taking-out operation of the band U from the first 
band forming drum 26 with the aid of the annular 
member 46. The cycle times of the winding and 
taking-out operations are substantially equal to 
each other so that the first and second forming 
drums 26 and 27 scarcely cause loss time in 
operation. 

As above described, the operation of forming 
the band at the first band forming drum 26 is 
performed simultaneously with the operation of 
taking-out the formed band U from the second 
band forming drum 27 and the operation of forming 
the band at the second band forming drum 27 is 
performed simultaneously with the operation of 
taking-out the formed band U from the first band 
forming drum 26. In this case, the word 
"simultaneously" includes of course the case 
wherein cycle times of the operations are substan- 
tially equal and starting and finishing of these oper- 
ations are substantially at the same time, and fur- 
ther includes the case wherein the cycle times of 
these operations are different and any operation 
starts or finishes earlier than the other operation 
does. That is, the word "simultaneously" refers to a 
period during which to proceed both the operations 
at the same time. 

The above are one cycle of operations in con- 
nection with the first and second band forming 
drums 26 and 27. The same cycles are repeated to 
form bands U in succession, and the formed bands 
U are alternately taken out. from the first and sec- 
ond band forming drums 26 and 27. In this em- 
bodiment, the numerous belt ply supply means 1 
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and 2 are common to the two band forming drums 
26 and 27 so that the construction of the entire 
apparatus is simplified and small-sized. Moreover, 
exchanging of plies is easily effected when sizes of 
tires are changed. 

Furthermore, even if any one of the band for- 
ming drums 26 and 27 or the tread supply means 
3 and 4 encounters failures or troubles, the remain- 
ing band forming drum and tread supply means 
can continue the band forming operations without 
being affected with the trouble. Therefore, there is 
no need for stopping the entire apparatus owing to 
the trouble of part of the apparatus. Although it 
may be considered to cause loss time in the case 
that the belt ply supply means 1 and 2 are com- 
monly used in this embodiment, the winding of the 
belt plies and the tread and taking-out of the band 
are simultaneously carried out so that loss time can 
be prevented as effectively as possible without 
lowering the production efficiency. 

The operations in connection with the taking- 
out means 1 62 and the tire forming drum 67 will be 
explained hereinafter. It is now assumed that the 
movable trolley 98 of the taking-out means 162 has 
been moved to the right limit position as a result of 
the piston rod 104 being retracted in the cylinder 
103. and the center arms 127 and the forward arms 
138 of the transfer assemblies 106 and 107 have 
been retracted into the inside of the rails 126 and 
positioned above the base plates 110. At this time, 
the transfer assembly 106 holds the annular mem- 
ber 46 grasping the formed band U, whereas the 
other transfer assembly 107 holds the annular 
member 46 having no tire member. 

The motor 131 with the reduction device of the 
transfer assembly 106 is energized so that the 
center arms 127 extend guided by the rails 126 
toward the third frame base 74 awaiting at the 
position S forward of the tire forming drum 67. At 
this time, the forward arms 138 are moved a dis- 
tance of twice the moved distance of the center 
arms 127 in the same direction as the moved 
direction of the center arms 127 with the aid of the 
chains 141 and the sprockets 142. Simultaneously 
with the extensions of the center and forward arms 
127 and 138 of the transfer assembly 106, the 
motor 131 with the reduction device of the transfer 
assembly 107 is energized so that the center arms 
127 and the forward arms 138 are extended toward 
the second frame base 38 positioned at the taking- 
out position F in the same manner as the transfer 
assembly 106. 

The extensions of the center and forward arms 
127 and 138 of the transfer assemblies 106 and 
107 are stopped when the forward arms 138 arrive 
at positions on both sides of the third and second 
frame bases 74 and 38. respectively. Thereafter, 
the cylinders 116 of the lift assemblies 108 and 



109 are operated so as to eccentrically rotate the 
eccentric rods 1 1 5 to lower the transfer assemblies 
106 and 107 through predetermined distances. As 
a result, the annular member 46 grasping the band 
5 U and held by the transfer assembly 106 is ar- 
ranged on the third frame base 74, whereas the 
annular member 46 having no tire member and 
held by the transfer assembly 107 is arranged on 
the second frame base 38. At this time, the fitting 
m protrusions 57 are fitted in the fitting apertures 76 
and 40. respectively, so that these annular mem- 
bers 46 are exactly positioned relative to the third 
and second frame bases 74 and 38. respectively. 
On the other hand, the connecting openings 58 are 
75 connected to the connecting openings 77 and 41. 
respectively, so that the annular bodies 46 are 
ready for receiving the driving force (pneumatic 
power). 

The cylinders 153 of the transfer assembly 106 
20 are actuated in synchronism with each other to 
retract their piston rods 154. As a result, the grasp- 
ing pawls 152 are rocked to positions in parallel 
with the forward arms 138 so that the four corners 
of the annular member 46 arranged on the third 
25 frame base 74 are disengaged from the recesses 
155 of the grasping pawls 152 to release the an- 
nular member 46 from the grasping by the transfer 
assembly 106. Thereafter, the cylinders 85 of the 
third frame base 74 are actuated to extend their 
30 piston rods 86 so that the rocking arms 82 are 
rocked into upstanding positions. As a result, the 
pressing pieces 84 are brought into surface contact 
with the inclined surfaces 87 of the framework 47 
of the annular member 46 so that the framework 47 
35 is urged against the third frame base 74 by the 
wedge action of the inclined surfaces, with the 
result that the annular member 46 is positioned 
relative to and locked to the third frame base 74. 
As a result, the band U grasped by the annular 
40 member 46 becomes exactly coaxial with the tire 
forming drum 67. 

The motor 131 with the reduction device of the 
transfer assembly 106 is then actuated to retract 
the center and forward arms 127 and 138 to post- 
45 tions immediately above the base plate 110 in 
order to avoid any interference with the movement 
of the annular member 46. Thereafter, the rodless 
cylinder 91 is actuated to move the trolley 72, the 
third frame base 74 and the annular member 
so grasping the band U along the rails 71 to the right 
to a position between the tire forming drum 67 and 
the driving means 66. At this time, a cylindrical 
^ green case G is transferred to the tire forming 
drum 67 by means of a loader (not shown) and 
55 arranged around the forming drum 67. 

Thereafter, the rodless cylinder 91 is actuated 
to move the trolley 72. the third frame base 74 and 
the annular member 46 to the left so that the tire 
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forming drum 67 is loosely fitted in the annular 
member 46 and the band U. The bladder 68 of the 
tire forming drum 67 expands to increase its diam- 
eter to deform the the green case G into a toroid 
shape. At this time, the radially outer circumferen- 
tial surface of the green case G is pressed against 
the radially inner circumferential surface of the 
band U grasped by the annular member 46 to form 
a green tire. 

The cylinder 54 of the annular member 46 is 
then supplied with pressurized air from the pressur- 
ized air source to retract the piston rod 55 so that 
the chuck 53 is expanded to increase its diameter, 
with the result that the formed green tire is trans- 
ferred from the annular member 46 to the tire 
forming drum 67. Thereafter, the rodless cylinder 
91 is actuated to move the trolley 72, the third 
frame base 74 and the annular member 46 having 
no tire member to the left to the poising position S. 
At this time, after contraction of the bladder 68, the 
formed green tire is removed from the tire forming 
drum 67 and is transferred to the next station for 
the next process by the loader. 

The motor 1 31 with the reduction device of the 
transfer assembly 106 is then energized to extend 
the center and forward arms 127 and 138 of the 
transfer assembly 106 toward the third frame base 
74. The movement of these arms is stopped when 
the forward arms 138 arrive at the annular member 
46 on the third frame base 74. Thereafter, the 
piston rod 154 of the cylinder 153 of the transfer 
assembly 106 is extended to rock the gasping 
pawls 152 into positions perpendicular to the for- 
ward arms 1 38. As a result, the four corners of the 
annular member 46 arranged on the third frame 
base 74 enter the recesses 155 of the grasping 
pawls 152 so that the annular member 46 is held 
by the transfer assembly 106.- The cylinder 85 of 
the third frame base 74 is then actuated to rock the 
rocking arms 82 into horizontal positions so that the 
positioning and locking of the annular member 46 
relative to the third frame base 74 are released. 

Simultaneously with the forming of the green 
tire on the tire forming drum 67, the band U formed 
on the second band forming drum 27 is supplied to 
the annular member 46 arranged on the second 
frame base 38 and grasped by the annular mem- 
ber 46 as above described. At this time, the center 
and forward arms 127 and 138 of the transfer 
assembly 107 are maintained in the extended con- 
dition. 

Thereafter, cylinders 116 of the lift assemblies 
108 and 109 are actuated so as to rotate the 
eccentric rods 115 to raise the transfer assemblies 
106 and 107 grasping the annular members, re- 
spectively, through predetermined distances. 
Therefore, the fitting protrusions 57 of the respec- 
tive annular members 46 leave the fitting apertures 



76 and 40, whereas the connecting openings 58 
are disengaged from the connecting openings 77 
and 41. The motors 131 with the reduction devices 
of the transfer assemblies 106 and 107 are then 

s energized, the center and forward arms 127 and 
138 are retracted together with the annular mem- 
bers 46 grasped thereby to positions immediately 
above the base plate 110. The cylinder 103 is then 
actuated to move the movable trolley 98 along the 

io rails 97 to the left limit position. 

Thereafter, the motors 131 with the reduction 
devices of the transfer assemblies 106 and 107 are 
10 energized to extend the center and forward 
arms 127 and 138 of the transfer assembly 106 

?5 grasping the annular member 46 having no tire 
member toward the first frame base 37 positioned 
at the taking-out position, while the center and 
forward arms 127 and 138 of the transfer assembly 
107 grasping the band U are extended toward the 

20 third frame base 74. The extensions of the center 
and forward arms 127 and 138 of the transfer 
assemblies 106 and 107 are stopped when the 
forward arms 1 38 arrive onto both sides of the third 
and first frame bases 74 and 37. The cylinders 116 

25 of the lift assemblies 108 and 109 are then ac- 
tuated to lower the transfer assemblies 106 and 
107 through predetermined distances. 

As the result, the annular member 46 grasping 
the band U is arranged on the third frame base 74, 

30 while the annular member 46 having no tire mem- 
ber is arranged on the first frame base 37. At this 
time, as the fitting protrusions 57 have been fitted 
in the fitting apertures 76 and 40, respectively, the 
annular members 46 are exactly positioned relative 

35 to the third and first frame bases 74 and 37. 
respectively. Moreover, as the connecting openings 
58 have been connected to the connecting open- 
ings 77 and 41 , respectively, the annular members 
46 are ready for receiving the driving force. 

40 The cylinder 153 of the transfer assembly 107 

is actuated to release the grasping pawls 152 from 
the corners of the annular member 46 arranged on 
the third frame base 74. As a result, the annular 
member 46 is released from the holding of the 

45 transfer assembly 107. Thereafter, the cylinder 85 
of the third frame base 74 is actuated to urge the 
framework 47 against the third frame base 74 by 
the wedge action of the pressing pieces 84 so that 
the annular member 46 is positioned relative to and 

so locked against the third frame base 74. The motor 
131 with the reduction device of the transfer as- 
sembly 107 is then energized to retract the center 
and forward arms 127 and 138 to positions imme- 
diately above the base plate 110 in order to avoid 

55 any interference with the movement of the annular 
member 46. 

Thereafter, the rodless cylinder 91 is actuated 
to move the trolley 72, the third frame base 74 and 
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the annular member 46 grasping the band U to the 
right to positions between the tire forming drum 67 
and the driving means 66. At this time, a cylindrical 
green case G is mounted on the tire forming drum 
67 by the loader (not shown). The rodless cylinder 
91 is then actuated to move the trolley 72. the third 
frame base 74 and the annular member 46 to the 
left so that the tire forming drum 67 is loosely fitted 
in the annular member 46 and the band U. 

The bladder 68 of the tire forming drum 67 is 
then expanded to increase its diameter so that the 
green 10 case G is deformed into a toroid shape 
so as to press the green case G against the band 
U to form a green tire. Thereafter, the chuck 53 of 
the annular member 46 is expanded to increase its 
diameter so that the formed green tire is trans- 
ferred from the annular member 46 to the tire 
forming drum 67. The rodless cylinder 91 is ac- 
tuated to move the trolley 72. the third frame base 
74 and the annular member 46 having no tire 
member to the left to the poising position S. At this 
time, the formed green tire is removed from the tire 
forming drum 67 in sequence with contraction of 
the bladder 68 and is transferred by the loader to a 
next station for a next process. 

The motor 131 with the reduction device of the 
transfer assembly 107 is then energized to extend 
the center and forward arms 127 and 138 until the 
forward arms 138 arrive at the annular member 46 
on the third frame base 74. The cylinder 153 of the 
transfer assembly 107 is then actuated to rock the 
grasping pawls 152 so that the annular member 46 
is held by the transfer assembly 107. Thereafter 
the cylinder 85 of the third frame base 74 is 
actuated to release the positioning and locking of 
the annular member 46 relative to the third frame 
base 74. 

Simultaneously with the formation of the green 
tire on the tire forming drum 67 in this manner the 
band U formed on the first band forming drum 26 
is supplied to and grasped by the annular member 
46 arranged on the first frame base 37 as above 
described. At this time, the center and forward 
arms 127 and 138 of the transfer assembly 106 are 
maintained in extended conditions. 

Thereafter, the lift assemblies 108 and 109 are 
operated to raise the transfer assemblies 106 and 
107 grasping the annular members, respectively, 
through predetermined distances. As a result, the 
fitting protrusions 57 of the respective annular 
members 46 are removed from the fitting apertures 
76 and 40. while the connecting openings 58 are 
disengaged from the connecting openings 77 and 
41. The motors 131 with the reduction devices of 
the transfer assemblies 106 and 107 are energized 
to retract the center and forward arms 127 and 138 
together with the annular members 46 grasped 
thereby to the positions immediately above the 



base plate 110. The cylinder 103 is then actuated 
to move the movable trolley 98 along the rails 97 to 
the right limit position. 

The above is one cycle of the operations in 
connection with the taking-out means 162 and the 
tire form.ng drum 67. Thereafter, the same cycle is 
repeated in the same manner so that formed bands 
U are alternately taken out from the first and sec- 
ond band forming drums 26 and 27 and then these 
bands are supplied to the tire forming drum 67 
where the bands are combined with the green 
cases G to form green tires one by one. 

In this case, the forming of the bands at the 
first and second band forming drums 26 and 27 
is the taking-out and transferring of the bands by the 
taking-out means 162 and the forming of the green 
tires at the tire forming drum 67 are simultaneously 
carried out. Moreover, the one tire forming drum 67 
is provided commonly to the two band forminq 
20 drums 26 and 27 so that the entire apparatus can 
be simplified in construction and small-sized. Fur- 
thermore, as the annular member 46 having only a 
performance grasping a band U and small-sized 
and light weight can be removed from the first and 
25 second frame bases 37 and 38 and transferred to 
the third frame base 74, the band U can be readily 
transferred between the first and second band for- 
ming drums 26 and 27 and the tire forming drum 
67, even if these drums are not coaxial with each 
30 other. 

In the above embodiment, the first and second 
band forming drums 26 and 27 are moved toward 
and away from the first and second frame bases 37 
and 38. In this invention, however, the first and 
35 second frame bases 37 and 38 may be moved 
toward and away from the first and second band 
forming drums 26 and 27. In the above embodi- 
ment, moreover, the spring 60 is used in order to 
maintam the band grasped by the chuck of the 
« annular member. However, brake means addition- 
ally provided on the cylinder may be used instead 
of the spring. 

As can be seen from the above explanation 
the invention provides a tire building apparatus 
45 which is simple in construction and small-sized and 
wh.ch makes it possible to form bands with high 
efficiency. Moreover, with two forming drums be- 
tween which cylindrical members such as belts and 
tread bands are transferred, even if these forming 
so drums are not coaxial with each other or there is 
any obstruction between the forming drums, the 
' cylindrical members can be transferred between 
the drums with high efficiency, keeping the accu- 
racy of the members, notwithstanding the small- 
55 sized and simply constructed apparatus according 
to the invention. 

While the invention has been particularly 
shown and described with reference to preferred 
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embodiments thereof, it will be understood by 
those skilled in the art that the foregoing and other 
changes in form and details can be made therein 
without departing from the spirit and scope of the 
invention. 



Claims 

1 . A method of building tires, comprising: a belt ply 
winding step of successively winding belt plies (V1 , 
V2) supplied from belt ply supply means (1, 2) 
around a band forming drum (26. 27).; 
a tread winding step of winding a tread (T) supplied 
from tread supply means (3, 4) around the belt 
plies wound on the band forming drum to form a 
band; and a band taking-out step of removing the 
formed band from the band forming drum; 
characterised in that the method comprises: a first 
belt ply winding step of successively winding belt 
plies supplied from a plurality of belt ply supply 
means (1. 2) around a first band forming drum (26), 
while the first band forming drum is successively 
moved to the supply positions of the belt ply sup- 
ply means; a second belt ply winding step of 
successively winding belt plies supplied from the 
belt ply supply means around a second band for- 
ming drum (27), while the second band forming 
drum is successively moved to the supply posi- 
tions of the belt ply supply means; 
a first tread winding step of winding a tread sup- 
plied from first tread supply means (3) around the 
belt plies wound on the first band forming drum 

(26) to form a band by moving the first band 
forming drum to a supply position of the first tread 
supply means; 

a second tread winding step of winding a tread 
supplied from second tread supply means (4) ar- 
ound the belt plies wound on the second band 
forming drum (27) to form a band by moving the 
second band forming drum to a supply position of 
the seoond tread supply means; 
a first band taking-out step of removing the formed 
band from the first band forming drum (26); and a 
second band taking-out step of removing the 
formed band from the second band forming drum 

(27) ; 

the first belt ply winding and first tread winding 
steps and the second band taking-out step being 
performed simultaneously, and the second belt ply 
winding and second tread winding steps and the 
first band taking-out step being performed simulta- 
neously. 

2. A method of building tires as set forth in Claim 
1 , wherein the method further comprises a transfer- 
ring step of transferring the band removed from the 
first band forming drum to a tire forming drum (67). 
and a green tire forming step of combining said the 



band with a green case (G) at the tire forming drum 
to form a green tire. 

3. A method of building tires as set forth in Claim 1 
or 2. wherein the method further comprises a trans- 

5 ferring step of transferring the band removed from 
the second band forming drum to a tire forming 
drum (67). and a green tire forming step of combin- 
ing said the band with a green case (G) at the tire 
forming drum to form a green tire. 

70 4. A method of building tires as set forth in Claim 
1. 2 or 3. wherein starlings and finishings of the 
first belt ply and first tread winding steps and the 
second band taking-out step are carried out sub- 
stantially at the same time, and startings and finish- 

75 ings of the second belt ply and second tread 
winding steps and the first band taking-out step are 
carried out substantially at the same time. 

5. A method of building tires as set forth in Claim 
1 . 2 or 3. wherein any one of the first belt ply and 

20 first tread winding steps and the second band 
taking-out step starts or finishes earlier than the 
other step does, and any one of the second belt 
ply and second tread winding steps and the first 
band taking-out step starts or finishes earlier than 

25 the other step does. 

6. An apparatus for building tires comprising: belt 
ply supply means (1, 2) for supplying belt plies 
(V1 , V2); 

tread supply means (3, 4) for supplying treads (T); 
30 a band forming drum (26, 27) rotatable and expan- 
sible to increase diameters and contractible to de- 
crease diameters; 

taking-out means (162) for removing formed bands 
from the band forming drum; and moving means 

35 (12, 16, 28; 13, 17, 29) for successively moving the 
band forming drum to the supply position of the 
belt ply supply means, a supply position of the 
tread supply means and a taking-out position of the 
taking-out means to successively wind belt plies 

40 supplied from said belt ply supply means and a 
tread supplied from said first tread supply means 
one over the other around the band forming drum 
at the respective supply positions and to remove a 
formed band from the band forming drum; charac- 

45 terised in that the apparatus comprises: 

a plurality of belt ply supply means (1, 2) for 
supplying belt plies, respectively; 
first and second tread supply means (3, 4) for 
supplying treads, respectively; 

so first and second band forming drums (26, 27) rotat- 
able and expansible to increase diameters and 
contractible to decrease diameters; 
taking-out means (162) for alternatively removing 
formed bands from the first and second band for- 

55 ming drums; first moving means (12, 16, 28) for 
successively moving the first band forming drum 
(26) to the supply positions of the respective belt 
piy supply means (1, 2). a supply position of the 
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first tread supply means (3) and a taking-out posi- 
tion of the taking-out means (162) to successively 
wind belt plies supplied from said belt ply supply 
means a tread supplied from said first tread supply 
means one over the other and around the first band 
forming drum at the respective supply positions 
and to remove a formed band from the first band 
forming drum; and 

second moving means (13, 17, 29) for successively 
moving the second band forming drum (27) to the 
supply positions of the respective belt ply supply 
means (1, 2), a supply position of the second tread 
supply means (4) and the taking-out position of the 
taking-out means (162) to successively wind belt 
plies supplied from said belt ply supply means and 
a tread supplied from said second tread supply 
means one over the other around the second band 
forming drum at the respective supply positions 
and to remove a formed band from the second 
band forming drum; 

the apparatus being so operated that winding the 
belt pl.es and the tread around the first band for- 
ming drum and removing the band from the sec- 
ond band forming drum are performed simulta- 
neously, and winding the beft plies and the tread 
around the second band forming drum and remov- 
ing the band from the first band forming drum are 
performed simultaneously. 

7. An apparatus for building tires as set forth in 
Claim 6, wherein said apparatus further comprises 
a tire forming drum (67) on which a green case (G) 
is combined with the band transferred by said 
taking-out means to form a green tire. 

8. An apparatus for building tires as set forth in 
Claim 7. wherein said taking-out means comprises 
first and second frame bases (37, 38) movable 
towards and away from said first and second band 
forming drums (26, 27), respectively, a third frame 
base (74) movable towards and away from the tire 
forming drum, annular members (46) being able to < 
be arranged on said first, second and third frame 
bases and having chucks (53), respectively, eaoh 
of said chucks being expansible and contractible 
by receiving driving power from the frame base 
upon being arranged thereon to grasp a band on 
its outside and being able to grasp the band even 
upon being removed from the frame base and a 
transfer mechanism (161) provided between the 
first, second and third frame bases for transferring 
an annular member (46) grasping the band from 
the first and second frame bases- to the third frame 
base and an annular member (46) having no tire 
member from the third frame base to the first and 
second frame bases. 

9. An apparatus for building tires as set forth in 
Claim 8. wherein each of the chucks comprises a 
cyl.nder (54) for expanding and contracting the 
chuck upon receiving the driving power, and the 



cylinder comprises therein a spring (60) for urging 
a piston and a piston rod in an extending direction 
10- An apparatus for building tires as set forth in 
Claim 8 or 9 wherein said transfer mechanism 
s (161) comprises a movable trolley (98), transfer 
assemblies (106. 1087) and lift assemblies (108, 

11. An apparatus for building tires as set forth in 
Claim 10, wherein each of said transfer assemblies 
«> (106. 107) comprises a base plate (110), center 
arms (127) movable towards and away from the 
annular member, driving means (131) for driving 
the center arms, forward arms (138) movable along 
the center arms in the same directions as the 
?s movement directions thereof through distances 
longer than the moved distances of the center 
arms, grasping pawls (152) supported by the for- 
ward arms and grasping pawl driving means (153) 
for driving the grasping pawls to hold and release 
so the annular member. 

12. An apparatus for building tires as set forth in 
Claim 10 or 11. wherein each of said lift assem- 
blies (108. 109) comprises eccentric rods (115) 
eccentrically rotatable about axes positioned 
25 spaced from sectional centers of the eccentric rods 
and eccentric rod driving means (116) for rotatively 
dnving the eccentric rods. 

13. An apparatus for building tires as set forth in 
any of Claims 6 to 12, wherein each of said first 

so and second moving means comprises a rodless 
cylinder (16, 17) and a cylinder (28, 29). 

14. An apparatus for building tires characterised by 
comprising first and seoond band forming drums 
(26, 27) for successively winding belts and treads 

35 thereon to form bands, respectively, and taking-out 
means (162) for alternately removing formed bands 
from the first and second band forming drums and 
transferring the removed bands to a tire forming 
drum (67) on which the band and a green case are 
40 combined to form a green tire. 

15. An apparatus for transferring cylindrical mem- 
bers from at least one forming drum (26) to another 
forming drum (27), these forming drums being ex- 
pansible to increase diameters and contractible to 
45 decrease the diameters, characterised in that the 
apparatus comprises: one frame base (37) movable 
inwards and away from the one forming drum (26)- 
another frame base (38) movable towards and 
away from the other forming drum (27)- 
so annular members (46) being able to be arranged 
on said frame bases and having chucks (53) re- 
spectively; each of said chucks being expansible 
^ and contractible by receiving driving power from 
the frame base upon being arranged thereon to 
55 grasp a said cylindrical member even upon being 
removed from the frame base;, and 
a transfer mechanism (161) provided between the 
one and other frame bases for transferring a said 
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annular member grasping a said cylindrical mem- 
ber from the one frame base to the other frame 
base and transferring a said annular member hav- 
ing no cylindrical member from the other frame 
base to the one frame base. 5 

16. An apparatus for transferring cylindrical mem- 
bers as set forth in Claim 15. wherein each of the 
chucks comprises a cylinder (54) for expanding 
and contracting the chuck upon receiving the driv- 
ing power, and the cylinder comprises therein a w 
spring (60) for urging a piston and a piston rod in 

an extending direction. 

17. An apparatus for transferring cylindrical mem- 
bers as set forth in Claim 15 or 16. wherein said 
transfer mechanism comprises a movable trolley is 
(98), transfer assemblies (106, 107) and lift assem- 
blies (108, 109). 

18. An apparatus for transferring cylindrical mem- 
bers as set forth in Claim 17, wherein each of said 
transfer assemblies comprises a base plate (110), 20 
center arms (127) movable towards and away from 
annular member, driving means (131) for driving 

the center arms, forward arms (138) movable along 
the center arms in the same directions as the 
directions of movement thereof through distances 25 
longer than the moved distances of the center 
arms, grasping pawls (152) supported by the for- 
ward arms and grasping pawl driving means (153) 
for driving the grasping pawls to hold and release 
the annular member. 30 

19. An apparatus for transferring cylindrical mem- 
bers as set forth in Claim 17 or 18, wherein each of 
said lift assemblies comprises eccentric rods (115) 
eccentrically rotatable about axes positioned 
spaced from sectional centers of the eccentric rods 35 
and eccentric rod driving means (116) for rotatively 
driving the eccentric rods. 
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